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density as water. This liquid is a mixture in suitable pro-  
portions of nitrobenzole and oil of turpentine. The very fine 
bubbles of emulsion pass along the axis of the jet, of which they 
take the exact velocity, as I have ascertained by modifying the 
density of the liquid; within pret ty wide limits experiment 
shows a velocity independent of this density. This velocity is 
occasioned as follows. 

The image of the jet, and therefore that  of the bubbles, is formed 
on a photographic plate, which, by means of a suitable mechanism, 
is made to move at right angles to the trajectory of the jet. When 
the liquid begins to flow out the plate is exposed, and thus the 
sensitive plate receives the image of the jet during its passage. 

The developed plate shows then one or more lines according as 
one or more bubbles have passed during the course of the plate. 
These lines are slanting; the direction of each is made up of two 
rectangular motions, that of the plate and that of the bubble. 
The velocity of the plate is determined by the vibrations of a 
tuning-fork, and the exact direction of the motion of the photo- 
graphic plate is marked by a dotted line. The angle which one of 
the slanting lines of the photographic plate makes is measured; from 
this angle we easily deduce the velocity of the bubble, and hence 
that portion of the jet which is being investigated. 

I have applied this method to the measurement of the velocity 
of effiux through an orifice in a thin plate 5'90 millim, in diameter 
under pressures varying from 0-15 metre to 0"30 metre of water. 
These experiments have been at first intentionally limited to such 
similar pressures, in order that we could settle by the constancy of 
the results the real accuracy of the method. With an imperfect 
apparatus, the mean error has remained below T~v. 

I intend to investigate in this way, but under considerably 
different pressures, the effiux of different liquids, and particularly 
of viscous ones.--Comzvtes ttendus, Jan. 18, 1886. 

A METHOD OF PRECISELY MEASURING THE VIBRATORY PERIODS 
OF TUNING-FORKS. BY PROF. A. M. MAYER. 

The third volume of the Memoirs of the :National Academy of 
Sciences contains a paper by Professor A. M. Mayer, embodying the 
results of a research recently carried on by him with funds from 
the Bache endowment. This research has as its object the elabo- 
ration of a method for measuring accurately the times of vibration 
of tuning-forks, and the determination of the laws of their vibra- 
tions with reference to the use of the tuning-fork as a chronoscope. 
The method employed was briefly to make a clock flash, at each 
second, a "spark of induced electricity on a trace made by a style 
attached to the prong of the vibrating fork. To accomplish this 
the pendulum of the clock was armed with a triangular piece of 
platinum-foil, which each second cut through a globule of mercury 
contained in a small iron cup. To ensure the best results fresh 
mercury was taken with each experiment, and the height of the 
mercury was adjusted by a screw-collar in such a way as to make 
the globule as nearly as possible rigid and free from vibrations 
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with each touch of the platinum point. The clock through this 
mercury connection was placed in the circuit of the primary coil of 
an inductorium, the current of which was given by a single voltaic 
cell. The tuning-fork, with one of its prongs armed with a light 
style of thin elastic copper-foil, was screwed to a board with a hinge 
which, with a screw-stop suitably placed, allowed of its being 
inclined so that the style was just in contact with a smoked surface 
of paper wound on a rotating cylinder. The secondary circuit of 
the induction-coil included the fork and cylinder. In  the experi- 
ment the fork was raised on the hinge, set vibrating by a bow, and 
then depressed again, so that the style should write out its vibra- 
tion on the smoked surface ; at each second, as the platinum-pointed 
pendulum left the mercury, the primary circuit was completed and 
an induced ~urrent caused a spark from the point of the style, 
which made a single minute circular white spot on the blackened 
surface. The determination of the vibration-period of the fork is 
obviously given by counting the number of waves in the trace, and 
measuring the fraction of a wave with a microscope-micrometer. 
I t  was found to be essential to accuracy that the induction discharge 
should give a single spark only, and that the spot made by it should 
bisect the trace of the fork. A series of experiments with discharges, 
obtained on a rapidly rotating surface of blackened paper with cur- 
rents of various strengths, showed that the discharge is ordinarily 
complex, and consists of a shower of sparks producing a large 
number of spark-holes on the paper. The proper conditions to be 
fulfilled to give the single spark-hole with a given induction-coil 
can only be obtained by a series of experiments varying the strength 
of the primary current and the area of the condenser in the secon- 
dary. I n  the experiments described the primary coil was 150 feet 
in length, the secondary 8 miles, and a condenser of plates of glass 
with tinfoil with 50 square inches of area was employed. 

With the instrument which has been described a number of 
separate investigations were made. The first had to do with the 
question of the influence of varying amplitude on the time of vibra- 
tion. With amplitudes varying in one case from 1-19 to 0"59 
millim., in another from 2'39 to 0"61, and a third from 2"07 to 
0'78, no variation in vibration-period greater than 0"5 of a vibra- 
tion was noted. In  a second series of experiments the effect of 
temperature was considered, and the result established with six 
Kcenig forks with Ut  2 and Ut  5 as extremes, that for all forks of 
the same steel and shape the effect of change of temperature was 
the same. A change of 1 ° P. produced a change of vibration- 
period of y]-~J--~r part. I n  another series of experiments the law 
of the running down in the amplitude of a fork's vibration, and 
in another the numbers of vibrations per second of some European 
forks of various standards of pitch, were determined. In  the latter 
determinations the probable errors in one of the mean cases was 
estimated to be _+.0053 of a vibration; in another _+'004 of a 
vibration. 

Professor Mayer discusses further the use of the apparatus de- 
scribed as a chronoscope, and gives the results of some experiments 
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with it on the velocity of fowling-piece shot of various sizes with 
various charges of po.vder. The degree of uniformity of rate o[ 
rotation of the cylinder is shown to be immaterial, and further it 
is shown that no correction is needed for the weight of the tracing- 
s~,yle nor for its scrape ou the paper. With an A fork with 440 
vibrations per second, it is stated that the number of vibrations 
can be determined by this method to at least 1-~ of a vibration, and 
the time-record consequently to 1 of a second.--Silliman's -4¥UV5 
Americ(o~ do**rmd, December 1585. 

ON T H E  P E R M E A B I L I T Y  OF V A R I O U S  D I A P H R A G M S .  

BY A.  ZOTT.  

The chief results of a long investigation on this subject are 
summed up by the author as follows : - -  

1. The most useful diaphragm for dialytic separation is gold- 
beater's skin. By its means twice as much, or in some cases, 
according to the way in which the experiment is arranged, a far 
greater separation is effeeted than with a dialysis of parchment 
paper, which it exceeds in homogeneity and in its capacity to hold 
water. 

2. For mixtures of liquids which would attack organic dla- 
phragms, ordinary porous cells are best ; the separation which they 
effect is, however, 60 to 75 times less, that is to say slower, than 
that produced by goldbeater's skin. 

3. All phenomena of diffusion are greatly increased when the 
diaphragm is first evacl~ated ; the increase of volmne of the solution 
in the dialysis is, however, far nlore considerable than the increase 
of the quantities of material which pass out ; and the latter depends 
again on the relative velocity of diffusion of the substances in 
question. The more rapidly a substance of itself passes through 
a diaphragm, the more considerable is the acceleration which its 
velocity of diffusion experiences by exhausting the diaphragm. 

4. The exhaustion of the diaphragm must from time to time be 
renewed, and this is best done after each experiment. 

5. After previous exhaustion endosmosis takes place even with 
those diaphragms and porous plates which previously showed no 
increase in volume of the inner liquid. 

6. Even substances which diffuse slowly, or what are called 
colloids, may bring about a considerable endosmosis, which, with a 
correspondingly long time of diffusion, may even exceed that of 
some crystals. Endosmosis is independent of the transit of the 
substance in solution, that is of the exosmosis, and when there is 
a mixture of solution in the dialyser, it does not differ much from 
that which the dissolved substances would separately bring about. 

7. Solutions which contain two different substances may be 
more easily and completely separated in the dialyser, the further 
apart are the relative velocities of diffusion. 

8. A dialytic separation is the more rapidly effected the more 
frequently the outer water is renewed.--Wiedemann'~ Annul*n, 
February 1886. 
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